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Abstract
We know that the debt maturity structure can influence the intrinsic value of listed companies. That’s to say, if we want to price 
the capital asset, we should study the debt maturity structure of listed companies indirectly. In this paper, we employ financial 
engineering approach to test the influencing factors of debt maturity structure with the data of 202 listed companies distributed in 
11 industries, by the simulation of single equation models and simultaneous equation model, using stepwise multiple regression 
analysis, and then got the result that, the endogenous relationship between capital structure and debt maturity structure matters a 
lot. Therefore, when the companies consider this relationship, the short-term debt maturity will not be an effective way to solve 
the problem of insufficient investment. In contrast, growth opportunity and leverage rate are significant negative correlation.
With the role of leverage, growth opportunity will indirectly affect debt maturity structure.
© 2010 Published by Elsevier Ltd. Copyright transferred and reserved with Risk Forum organized by Risklab.
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1. Introduction
Debt maturity structure is one kind of debt financing structures which reflects the long-term debt and short-term 
debt. The original related literature about corporate debt maturity structure was dating back to 1974. Stiglitz 
proposed that under the assumption of perfect market, corporate value do not related to debt structure. Since then, 
the academic study of corporate debt maturity structure began to follow the similar path of capital structure, 
introducing market imperfections factors, such as agency cost theory (Jensen and Mecklin, 1976; Myers, 1977; 
Ozkan, 2000); transmission of information theory (Flannery, 1986; Diamond, 1991, Danisevska, 2002), duration of 
matching theory (Hart and Moore, 1995) and the tax theory (Brick and Ravid, 1985, 1991) and so on.  In recent 
years some scholars have proposed a new interpretation of the theory of debt maturity structure choice, such as 
market timing theory (Baker, Greenwood and Wurgler, 2003; Alexander W. Butler, Gustavo Grullon and James P. 
Weston, 2006), weigh thoughts (Sang -Gyng Jun and Frank C. Jen, 2006), country-specific theory (Demirguc-Kunt 
and Maksimovic, 1996) and so on. These theories have from a certain point made a theoretical analysis on decision-
making of debt maturity structure.
In China, many scholars used the theory of foreign reference and focused on empirical study. Xiao Zuoping 
(2005) collected the relevant data for 1995-2002 and made an empirical analysis about the factors affecting debt 
maturity structure of Chinese listed companies. The results supported the agency cost theory that fewer growth 
opportunities, less free cash flow, longer-term assets and larger scale, then the company probably have more long-
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term debt. While companies did not use debt maturity structure for transmitting signals to the market, which does 
not support the tax hypothesis. Results of Yuan Weiqiu (2006) showed that the trade-off thought could better 
explain the debt maturity structure of listed companies’ choice. Yang Shenggang, He Jing (2007) compared the 
result of whether consider the leverage effect by empirical analysis. Also, the relationships between growth 
opportunities and leverage and debt maturity structure have been testified. For the endogenous problem, they just 
learn from someone else's model, there was no systematic analysis of the reasons for the endogenous problem. 
Given the shortage of existing research, we tried to learn from foreign scholars and made emphasis on the impact 
of debt maturity structure of listed companies. In addition, we emphasized the endogenous relationship between 
capital structure and debt maturity structure, and made a summary about related theory. 
2. Variables and Models
2.1. Variable selection
This paper selected eight factors that have impact on debt maturity structure, they are as follows: Leverage 
(LEVER), Growth opportunities (GROW), Free cash flow ratio (CASHF), Company size (SCAL), Abnormal 
returns (QUAL), Information asymmetry (INFORMA), Fixed assets ratio (MATCH), Debt maturity (MATUR).
2.2. Models and research method
We established multiple regression models. In order to verify the accuracy and completeness of the model, we 
established two models: one is single equation model, which makes the maturity structure of debt as the dependent 
variable, and the other is simultaneous equations, which aims to consider the endogenous relationship between debt 
maturity structure and leverage. The single equation model is as follows,
MATUR=LEVER*X1+GROW*X2+CASHF*X3+SCAL*X4+QUAL*X5+INFORMA*X6+MATCH*X7+ETR*X8+C+ε
Where, C is a constant, ε is the error term. 
The simultaneous equations model is as follows,
MATUR=amXm+bm LEVER +εm                   ①
LEVER=alXl+bl MATUR+εl                        ②
Among them, debt maturity (MATUR) and leverage (LEVER) are endogenous variables. Xmand Xl are the 
corresponding explanatory variable, Xm including the GROW, CASHF, SCAL, QUAL, INFORMA, MATCH, ETR; 
Xl including the GROW, SCAL, FR, TAXS, ETR, ROA, LOSS. εm and εl are random error terms. 
3. Empirical Results and Analysis
On the selection of the regression method, ordinary least squares method is used in the single equation model; the 
two-stage least squares is used in the simultaneous equations model, in order to solve the endogenous problem.
3.1. Results and analysis of the OLS regression in single equation model
First point, variables of the model are MATCH, LEVER, GROW and SCAL.
Second point, fit test of regression model. From the table 1, the proportion of explained variation will be raised 
while devoting a variable. After the last explained variable, scale, is devoted in the model, proportion will be 
reached at 37.3%. Actually, as the uncertainty of the factors affecting the debt limit and the differences of the 
companies’ consideration of choosing the debt limit, the 37.3% of explanation ability is a satisfied result. Moreover, 
the D-W is 2.065, after the four variables are devoted in the model. It is to say that from the point of view of residual 
analysis, the variation of the explained variables debt maturity, which is based on the linear model, has been fully 
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reflected. A refers to the single equation regression model which only introduce the explanatory variable MATCH; 
B introduces LEVER based on A; C introduces GROW based on B; D introduces SCAL based on C.
Table 1, Test of regression model
Model R-squared Adjusted R-squared Durbin-Watson stat
A 0.33 0.33 2.05
B 0.34 0.33 2.07
C 0.36 0.35 2.05
D 0.37 0.37 2.06
Third point, significance test of the regression model. Table 2 shows that the explanatory variables and the 
explained variables have a significant linear relationship. It is to say that variables, MATCH, LEVER, GROW and 
SCAL, have a notable explanation of the debt maturity changes.
Table 2, Significance test of the regression model
Model Sum Squared Resid S.E. of Regression F-statistic Prob（F-statistic）
A 4.55 0.15 99.06 .00
B 4.50 0.15 50.92 .00
C 4.38 0.149 36.48 .00
D 4.18 0.146 30.84 .00
Forth point, significance test of the regression coefficients. From the table 3, it is easy to see that the four 
variables, MATCH, LEVER, GROW and SCAL, can get through the significance test successfully. According to the 
regression coefficients, MATCH is the first variable which has a great contribution to the explained variation. Its 
explanation ability to the explained variables is up to 87.67% just as the expected. It has direct proportion of the debt 
maturity structure. In a certain degree, the proportion of fixed assets represents the company's long-term solvency. 
As it has a highly correlation with the long-term debt ratio, the debtor in large extent will focus on the corresponding 
characteristics of the assets when financing. In the case of many long-term assets, the use of long-term debt 
financing is used to ease the pressure on short-term funds, which meets the time limit matching theory. Moreover, 
from the perspective of creditors, when lending a long-term debt, they will take more concern on the company's 
liquidation value in order to reduce risk. Also, long-term debt financing is mostly mortgages loans due to 
information asymmetry. While debt investors can not choose an appropriate interest rate to compensate for risk, they 
can only choose a means to reduce it by force. From this aspect, the positive correlation between the debt maturity 
structure and the fixed assets confirms that the choice of financial markets has deep impact of the company's debt 
structure.
LEVER regression coefficient is 0.102 and its contribution value is 1.34%. Obviously, the LEVER has a positive 
relationship with companies’ debt maturity structure. 
Table 3, Significance test of the regression coefficients
Model Coefficients Std. Error t-statistic Prob.
A MATCH 0.54 0.05 9.95 .000
（Constant） -0.05 0.03 -1.85 .066
B MATCH 0.53 0.05 9.71 .000
LEVER 0.10 0.07 2.47 .021
（Constant） -0.10 0.04 -2.29 .023
C MATCH 0.57 0.06 10.06 .000
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LEVER 0.17 0.07 2.38 .022
GROW 0.07 0.03 2.32 .022
（Constant） -0.24 0.08 -3.22 .002
D MATCH 0.52 0.06 9.10 .000
LEVER 0.14 0.07 2.33 .012
GROW 0.08 0.03 2.91 .004
SCAL 0.03 0.01 3.05 .000
（Constant） -0.34 0.08 -4.21 .000
GROW regression coefficient is 0.066 and its contribution value is 13.4%. Obviously that the GROW is has a 
positive relationship with the debt maturity structure. But the correlation coefficient of the debt maturity structure 
and the GROW is negative. Simply using the agency cost to explain the debt maturity structure makes empirical test 
over-estimate the role of under-investment. 
SCAL regression coefficient was 0.033 and the contribution of explained variation is 8.04%. Just as the 
expectations with the agency cost theory, the company size and the company's debt maturity structure are in direct 
proportion relationship. It shows that in China, when the company issued long-term debt, the small companies 
would pay more transaction costs and agency costs than large companies.
Fifth point, multivariate analysis of models. A) CASHF is not devoting into the model which reflects the agency 
cost theory. It shows that the Chinese listed companies do not adjust debt maturity structure to regulate the 
behaviour of free cash flow. B) The INFORMA and QUAL, the two variables have failed to be devoted in the 
models to explain the debt maturity structure. It shows that the listed companies that can not transmit information to 
the market through the choice of the debt maturity structure. The reason for this outcome may be due to the 
inefficiency of China's capital market or may be that the author’s substitution variables cannot fully reflect the 
information asymmetry and so on. C) ETR failed to devote into the models. It is to say that the company with high 
marginal tax rates and the ability to use interest tax deduction can effectively use the long-term debt. This situation 
may be due to a variety of tax incentives. It makes the effective tax rate of listed companies is generally low. 
Apparently, the role of the tax shield of debt financing is not very obvious.
3.2. Results and analysis of the stepwise 2SLS in simultaneous equations model 
First point, let the leverage ratio be the explained variable and the initial 7 targets be the explanatory variables, 
establish a single equation model and make stepwise regression analysis. The regression results are shown in Table 
4. Finally, the variables chosen in the model are growth opportunities (GROW), debt maturity (MATUR), fixed 
assets ratio (MATCH), company size (SCAL) and profitability (ROA). 
Table 4, LEVER regression test table 
Variable Coefficient Std. Error t-Statistic Prob. 
GROW -0.10 0.03 -3.29 .001 
MATUR 0.13 0.07 1.99 .048 
MATCH -0.10 0.06 1.78 .049 
SCAL 0.03 0.01 2.66 .008 
ROA -0.80 0.28 -2.87 .005 
Constant 0.62 0.07 9.28 .000 
R-squared 0.23 F-statistic 12.18 
Adjusted R-squared 0.21 Prob(F-statistic) .000 
Second point, establish simultaneous equations models and do the 2SLS regression. After a stepwise regression 
analysis on leverage ratio and debt maturity respectively, the simultaneous equations model is as follows: 
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MATUR=LEVER*Xm+MATCH*X1+GROW*X2+SCAL* X3+Cm+εm                                                             ③
LEVER = MATUR *Xl+GROW*X4+ MATCH*X5 +SCAL*X6+ROA*X7+Cl+εl                                     ④
Table 5, Test results of simultaneous equations
Equation ③ Equation ④
Coefficient t-Statistic Prob. Coefficient t-Statistic Prob. 
LEVER -0.19 -0.47 0.64 NONE NONE NONE
MATUR NONE NONE NONE 0.57 0.34 0.73 
MATCH 0.51 8.31 0.00 NONE NONE NONE
GROW 0.04 0.65 0.51 -0.12 -1.24 0.22 
SCAL 0.04 2.81 0.01 0.01 0.25 0.80 
ROA NONE NONE NONE -0.86 -2.20 0.03 
C m -0.12 -0.46 0.65 NONE NONE NONE
C l NONE NONE NONE 0.73 1.82 0.07 
As for the simultaneous equations ③ and ④, do 2SLS regression and get the results shown in Table 5. We notice 
that some explanatory variables of the above simultaneous equations was not significant, which need to make some 
adjustments, in particular delete redundant variables. Here we make significant level t-statistic as the standard to 
adjust simultaneous equations, so that the original hypothesis that all explanatory variables’ coefficient is 0 does not 
hold (Prob value less than 0.05). By stepwise regression, the GROW and the constant variable in ③ were excluded, 
so does the SCAL in ④. Then do 2SLS regression, the results are shown in Table 9. 
Table 6 shows that regression results of adjusted simultaneous equations have been strongly significant and the D-W
statistic of two equations are 1.98 and 1.91, respectively. That means the residual sequence is almost entirely 
irrelevant. However, R 2 of the two equations are not ideal, equation ③ recorded 25.93% while equation ④
recorded almost to 0. 
Table 6, Test results of modified simultaneous equations
Equation ③ Equation④
Coefficient t-Statistic Prob. Coefficient t-Statistic Prob. 
LEVER -0.33 -3.742 0.000 NONE NONE NONE
MATUR NONE NONE NONE 0.99 2.296 0.022 
MATCH 0.50 8.206 0.0000 -0.54 -2.158 0.032 
GROW NONE NONE NONE -0.15 -3.899 0.000 
SCAL 0.04 3.319 0.001 NONE NONE NONE
ROA NONE NONE NONE -0.92 -2.277 0.023 
C l NONE NONE NONE 0.83 10.492 0.000 
Third point, simultaneous equation model analysis. Results of simultaneous equation regression show that 
coefficient of leverage to debt maturity is -0.329; in turn, coefficient of debt maturity to leverage is 0.996, which is 
very significant. The results indicate that debt maturity structure and capital structure may indeed have endogenous 
relationship. It should be: if other cases are the same, the companies with high debt levels are expected to use more 
short-term debt; in turn, companies who use more long-term debt may keep a higher debt levels in its capital 
structure. 
3.3. Contrast between single equation models and simultaneous equation model
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Similar to the single equation model, in simultaneous equations, MATCH, LEVER and SCAL are introduced into 
the equation of the debt maturity structure, but GROW is excluded. It’s visible that regardless of the endogenous 
relationship between capital structure and debt maturity structure, there is a significant positive correlation between 
growth opportunities and debt maturity; otherwise, the direct impact of debt maturity structure on growth 
opportunity will become weak. Therefore, if the company makes a joint consideration of debt maturity and capital 
structure when making decision, then the short-term debt maturity is not beneficial to reduce the problem of 
insufficient investment. In contrast, the impact of growth opportunities on leverage is very significant, because there 
is a significant negative correlation (see equation ④). By this way, growth opportunities would affect the company's 
debt financing decision through the role of leveraging.
In addition, empirical results of single equation show that LEVER and MATUR seem to be positive correlation. 
However, once consider the endogenous relationship between capital structure and debt maturity structure, LEVER 
and MATUR would not be simply positive relationship. Coefficient of LEVER to MATUR became negative and 
significant coefficient strengthened, while coefficient of MATUR to LEVER is positive. Therefore, under 
simultaneous equation, the debt maturity and leverage become two variables that mutual checks and balances: 
MATUR increase will lead to an increase in LEVER; in turn, LEVER increase led to a reduction of MATUR, 
further lead to the reduction of LEVER.
4. Conclusions
In this paper, we studied the influencing factors of the debt maturity structure of listed companies in order to analyze
the intrinsic value of a listed company, and help to price the capital asset in the next step. We got five key points as 
follows.
First point, the agency cost theory is supported only in some respects. As the regression result of single equation 
demonstrates, company size has an obvious influence on debt maturity which also has relation with the growth 
opportunity. Different to the anticipation from the theory of Agency cost, the correlation between growth 
opportunity and debt maturity is positive. From the regression result of simultaneous equations we can see that there 
is no any specific correlation with both. So all of these results prove companies are not able to control the free cash 
flow to reduce agency cost.
Second point, immunization hypothesis gets well proved from it. This paper use the percent of permanent assets to 
reflect the duration of assets and regression result shows us obviously that positive correlation exists between the 
duration of assets and debt maturity, illustrating that listed companies in our country will take the matching with 
debt maturity and duration of assets into consideration during debt financing decision. It may be because the debts 
of listed companies are from bank loans and most kinds of long-term bank loans are the form of mortgages and 
guarantees. Due to this loan pattern, long-term loans mostly depend on the fixed assets size of companies.
Third point, regression results shows that listed companies in our country cannot send message to market well by 
choose a better structure of debt maturity. Because of the non-market interest rates and laws in State Tax, the 
advantage of tax shield by adjusting debt maturity structure for companies in our country doesn't show obviously.
Forth point, in our country, there may be some endogenous relationship between the structure of debt maturity and 
assets. According to establish the simultaneous equations for reflecting this relationship, we have analyzed the 
structure of debt maturity with regression analysis and clearly found causal relationships between each other. But 
the goodness of fit of this kind of simultaneous equation model is worse mostly than single equation. So we know 
this way of reflecting the endogenous relationship should be improved.
Fifth point, whether the above endogenous relationship should be taken into consideration has large influence on the 
result. Firstly, LEVER direct impact on the MATUR isn’t the same as the positive and negative coefficients. 
Secondly, alternative variables GROW of growth opportunity on debt maturity structure (MATUR) gets different 
influence beyond two models. GROW is positive to MATUR to some extent in the single equation regression while 
it doesn't in simultaneous equations. Thus, in fact, when debt maturity structure theory reaches a certain level, to 
investigate in practice whether companies consider the relationship between debt maturity structure and assets 
structure is significant for further studying the debt maturity structure.
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